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ABSTRACT: 

PURPOSE: To improve lightness, safety, anti-fogging property and economy by 
constituting a spectacle lens of a polycarbonate resin film or sheet on one 
surface of which an anti-fogging film is formed and uniting said film and the 
inside resin layer to one body by injection molding. 

CONSTITUTION: A polycarbonate resin film 5 on one surface of which a hard coat 
film is formed and a polycarbonate resin film 5' on one surface of which an 
anti-fogging film is formed as well as a resin layer 6 formed by injection 
molding of a molten polycarbonate resin are laminated and united to one body. 
The film 5 and film 5' mounted preliminarily in dies 7, T for molding a 
spectacle lens are thermally fused and united in one body to a molten 
polycarbonate resin layer 6 admitted through a sprue 2, a runner 3 and a gate 4 
into the dies. 
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SPECIFICATION 

1. Title of the Invention: 

A Spectacle Lens and a Manufacturing Method Thereof. 

2. Claims 

1. A spectacle lens made of synthetic resin having surface 
hardness on one surface and an anti- fogging property on 
the other surface. 

2. The synthetic resin spectacle lens as described in Claim 
1, wherein it consists of an outer layer of a hard coat 
thermoplastic resin film or sheet disposed on one 
surface, and an antifogging thermoplastic resin layer or 
sheet disposed on the other surface, an internal layer 
of thermoplastic resin being laminated integrally by 
injection molding. 

3. The synthetic resin spectacle lens as described in Claim 
1 or 2 wherein it consists of an outer layer of a hard 
coat thermoplastic resin film or sheet disposed on one 
surface, and an antifogging thermoplastic resin layer or 
sheet disposed on the other surface, the said 
thermoplastic film or sheet being constituted of 
polycarbonate resin having a molecular weight of 25,000 
or more, the lens inner layer formed by extrusion being 
constituted by polycarbonate resin having a molecular 
weight of 20,000-25,000. 
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4. A method of manufacturing synthetic resin spectacle 
lenses having desired surface hardness and anti- fogging 
properties, wherein (1) a hard coat thermoplastic resin 
film or sheet disposed on one side, and an anti-fogging 
thermoplastic resin film or sheet disposed on the other 
side are punched to the same shape as a spectacle lens 
in a process of punching a shaped piece, (2) a process 
of mounting the said punched piece in a shaping mold 
having a cavity corresponding to a spectacle lens 
portion, (3) a process of closing the said mold, and 
injecting a molten resin under high pressure by means of 
injection means, forming an integral laminate in the 
spectacle lens, and (4) a process of removing the shaped 
article from the said mold. 

5. A synthetic resin spectacle lens manufacturing method 
according to claim 4, wherein the lens shaped punched 
piece has a layer of a hard coat thermoplastic resin 
film or sheet disposed on one surface, and an 
antifogging thermoplastic resin layer or sheet disposed 
on the other surface, punched in the same shape as a 
spectacle lens. 

3. Detailed Description of the Invention 
[Industrial Field of Application] 
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This invention relates to a synthetic resin molded 
product having surf ace Jiardness on one surface and an anti- 
fogging property on the other surface, and a manufacturing 
method thereof. It provides in particular light weight, 
safety, anti-f ogging, and with excellent economics can 
provide ideal spectacles for corrective use, industrial 
safety spectacles, light screening spectacles for welding, 
underwater spectacles, helmet spectacles, ski use spectacles, 
goggles and the like. 

Because corrective spectacles, industrial safety 
•spectacles, light screening spectacles for welding, 
underwater spectacles, helmet spectacles, ski use spectacles, 
goggles and the like, made of inorganic glass, are heavy, 
glass is fragile, shaping and coloring are difficult, 
productivity is low, and the like disadvantages. Synthetic 
resin materials have been widely used in recent years. 

This manufacturing method is a method of manufacturing 
a synthetic resin molded product, which consists of the 
following processes: (1) a process of forming a punched 
piece by punching the in the same shape as that of a 
desirable part of the synthetic resin molded product, (2) a 
process of inserting the punched piece in the cavity portion 
corresponding to the desired part of the mold for molded 
products, (3) a process wherein the mold is clamped, the 
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molten resin is injected under a high pressure by means of 
injection molding, and the punched piece is integrated with 
a molten resin by lamination molding, and (4) a process of 
releasing a molded product from the mold. In the preferred 
embodiment, a process of punching a plastic film or sheet is 
added to the process of preparing a punched piece, wherein 
one or more kinds of functional coats selected from the 
group consisting of hardcoats and anti fogging coatings is 
applied on one side. In addition, the process of preparing a 
punched piece and the process of inserting the punched piece 
in the cavity portion corresponding to the desired portion 
in the mold used for synthetic resin molding are carried out 
simultaneously in the process when the -mold is clamped. 

As a plastic film or sheet wherein one or more kinds of 
functional coats selected from the group consisting of 
hardcoats and antifogging coats is applied on one side, a 
polymer such as polybutyl terephthalate resin composition, 
polymethyl methacrylate (PMMA) , acrylonitrile-styrene 
copolymer (AS), polystyrene, acetyl cellulose and the like 
is applied on a film or a sheet of polycarbonate. The usual 
thickness of the plastic is 100-1,000 11, in particular, 200- 
500 \i film or sheet heretofore well-known examples, epoxy 
resin, acrylic resin, amino resin, polydioxan and the like 
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hard coat materials are coated on one side of a plastic 
sheet of film. 

Subsequently, thermoplastic plastics, which may be used 
for injection molding of the present invention, include 
polycarbonates, polyesters, polycarbonate/polyester 
compositions, acrylate copolymers, polyethylmethacrylates, 
polystyrenes, cellulose resins, and other transparent 
thermoplastic resins. 

It is also desirable that the melt viscosity of the 
plastics of the outer layer film is higher than that of the 
thermoplastic plastics used for injection molding. That is, 
use of plastics having higher molecular weights is desirable 
from the aspect of preventing loss of shape in the molten 
resin film or sheet by injection molding. In the case of 
polycarbonate resins, those with a molecular weight of 
25,000 or greater are desirable for the outer layer film, 
and those with a molecular weight ranging from 15,000 to 
25,000 are desirable for injection molding. 

The present invention is explained in the following 
examples . 
Example 1 

An acrylic primer was wire bar coated onto one side of 
an extruded polycarbonate film of molecular weight 30,000, 
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tnickness 200 u, and was dried. Next, a silicone-type top 
coat was wire bar coated onto the primer, and was 
hardened at 130° for 1 hour. 
Example 2 

Water-soluble antifogging coating material (SK-130, 
made by Sanyo) was wire bar coated onto one side of an 
extruded polycarbonate film of molecular weight 30,000, 
thickness 200 u, and was hardened at 130° for 20 minutes. 
Method of Manufacture 

An acrylic primer was coated on a polycarbonate resin film 
with a molecular weight of 30,000 and a thickness of 200/im 
formed by extrusion molding by the wire bar coating method, 
and then dried. Subsequently, a silicon topcoat was coated 
on the primer by the wire bar coating method, and cured at 
130°C for 1 hour to obtain a hardcoat film. 

The above-mentioned hardcoat film and the anti- fogging 
film were punched out in a spectacle shaped punch, and were 
mounted in the mold for spectacle lenses with the shapes 
shown in Figure 1. Subsequently, a polycarbonate resin with 
a molecular weight of 23,000 was molded by injection molding. 

In the molded product obtained, the hardcoat film and 
the molded resin material part were completely integrated so 
that no boundaries were identified, and no damage and 
external abnormalities to the hardcoat film were detected. 
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4. Brief Explanation of the Figures 

Figure 1 is an oblique view to illustrate the spectacle 
lens of the present invention. Figure 2 is a A-A cross- 
sectional view in Figure 1. Figure 3 is a partially enlarged 
view at the section B in Figure 2. Figure 4 is a schematic 
diagram illustrating the injection molding device for 
spectacle lenses of the present invention. The numbers 
appearing in the figures represent the following parts: 
1: spectacle lens 
2 : Sprue 
3 : Runner 
4 : Gate 

5: Film with hard coat on one surface 
5': Single-sided antifogging film 
6: Molten resin layer by injection molding 
7 and 7 ' : Mold 
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SPECIFICATION 
■1. TITLE OF THE INVENTION 

Spectacle Lens, and Manufacturing Method of the Same 
2. CLAIMS: 

1. A spectacle lens made of a synthetic resin 
having a surface hardness on one surface and antifog 
properties on the other surface. 

2. The spectacle lens made of the synthetic resin 
according to claim 1, wherein an outer layer is composed of a 
thermoplastic resin film or sheet having a hard coat film 
formed on one surface, and a thermoplastic film or sheet 
having an antifog film formed on one surface, and the outer 
layer is integrally laminated with an inner resin layer 
formed by the injection molding. 

3. The spectacle lens made of the synthetic resin 
according to claim 1 or 2, wherein the thermoplastic resin 
film or sheet of a thermoplastic resin film or sheet having a 
hard coat film formed on one surface and a thermoplastic film 
or sheet having an antifog film formed on one surface is 
constituted of a polycarbonate resin having a molecular 
weight of 25,000 or more, and the inner resin layer formed by 
the injection molding is constituted of a polycarbonate resin 
having a molecular weight of 20,000 to 25,000. 

4. A method for preparing a spectacle lens made of 
a synthetic resin having a desired surface hardness and 
antifog properties, comprising (1) a step of blanking a 
thermoplastic film or sheet having a hard coat film formed on 
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one surface and a thermoplastic film or sheet having an 

antifog film formed on one surface into a shape similar to 

» 1 
that of the spectacle leas to form blanked pieces having a 

spectacle lens shape, (2) a step of mounting the blanked 

pieces into a cavity portion corresponding to the spectacle 

lens portion of a mold for spectacle lens molding, (3) a step 

of closing the mold, and injecting a molted resin under high 

pressure by using injection molding means to integrally 

laminate and mold a spectacle lens inner layer portion, and 

(4) a step of taking out the molded article from the mold. 

5. The method for preparing the spectacle lens made 

of the synthetic resin according to claim 4, wherein in the 

step of closing the mold, there are simultaneously carried 

out a step of blanking a thermoplastic film or sheet having a 

hard coat film on one surface and an antifog film formed on 

one surface into a shape similar to that of a spectacle lens 

to form a blanked piece, and a step of mounting the blanked 

piece on a cavity portion corresponding to a spectacle lens 

portion of a mold for spectacle lens molding, are 

simultaneously carried out in the step of closing the mold. 

3. DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a spectacle lens 

made of a synthetic resin having a surface hardness on one 

surface and antifog properties on the other surface thereof, 

and a manufacturing method of the above spectacle lens. More 

particularly, the above lens is excellent in light weight, 

safety, antifog properties and economy, and hence, the 
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present invention can provide lenses which can suitably be 
u^sed for orthodontic spectacles, industrial safety spectacles, 
eye protectors for weldimg, underwater spectacles, helmet 
face pieces, ski goggles, and the like. 

For the lenses for the orthodontic spectacles, the 
industrial safety spectacles, the eye protectors for welding, 
the underwater spectacles, the helmet face pieces, the ski 
goggles, and the like, synthetic resin materials have- widely 
been utilized in recent years, because inorganic glasses have 
drawbacks including heavy weight, easy breakage, limitations 
on shapes and colors, low productivity, and the like. 

In the case of using a synthetic resin material, 
because of easier damage compared with the inorganic glass, a 
hard coat must be deposited to provide a surface hardness 
(resistance to rubbing damage) . Normally, the hard coat is 
deposited after molding into a spectacle lens. 

The molding is carried out by injection molding or 
thermal bending of an extrusion plate or a casting plate. In 
the case of the injection molding, a molding material having 
high wave motion must be used. Since the molding material 
having high wave motion usually has low resistance to shocks, 
and low resistance to solvents, it has drawbacks including 
the occurrence of cracks occurring during the deposition of 
the hard coat, the degradation of physical properties. In 
the case of the thermal bending, there are drawbacks 
including a limitation on shapes, and easy occurrence of 
optical distortion . 
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In addition, when used in a cold region or under a 
high temperature, such- spectacles are easily fogged, thus 
necessitating the coating of antifog paint. Normally, the 
coating of the antifog paint is carried out after the molding 
of the spectacles, cracks may occur, physical properties may 
easily degraded after the coating, and other drawbacks are 
inherent . 

Further, normally, respective coats are deposited 
separately in order to deposit a hard coat on one surface, 
and an antifog coat on the other surface, consequently 
increasing the number of manufacturing steps. 

The present invention provides a spectacle lens made 
of a synthetic resin, and its manufacturing method, which are 
capable of solving or correcting the drawbacks of the 
conventional method. 

That is to say, the present invention is directed to 
a spectacle lens made of a synthetic resin having a surface 
hardness on one surface and antifog properties on the other 
surface. Especially, an outer layer is composed of a 
polycarbonate resin film or sheet having a hard coat film 
formed on one surface, and a polycarbonate film or sheet 
having an antifog film formed on one surface, and the outer 
layer is integrally laminated with an inner resin layer 
formed by the injection molding of a polycarbonate resin. 

The spectacle lens of the present invention is 
reasonably manufactured by a method comprising (1) a step of 
blanking a thermoplastic film or sheet having a hard coat 



4 



YNG 000183 



film formed on one surface and a thermoplastic film or sheet 
having an antifog film* formed on one surface into a shape 
similar to that of the spectacle lens to form blanked pieces 
having a spectacle lens shape, (2) a step of mounting the 
blanked pieces into a cavity portion corresponding to the 
spectacle lens portion of a mold for spectacle lens molding, 
(3) a step of closing the mold, and injecting a molted resin 
under high pressure by using injection molding means *to 
integrally laminate and mold a spectacle lens inner layer 
portion, and (4) a step of taking out the molded article from 
the mold. Furthermore, the above spectacle lens is 
reasonably manufactured by simultaneously carrying out, in 
the step of closing the mold, a step of blanking a 
thermoplastic film or sheet having a hard coat film on one 
surface and an antifog film formed on one surface into a 
shape similar to that of a spectacle lens to form a blanked 
piece, and a step of mounting the blanked piece on a cavity 
portion corresponding to a spectacle lens portion of a mold 
for spectacle lens molding, are simultaneously carried out in 
the step of closing the mold. 

First, the present invention will be described by 
using the accompanying drawings to facilitate understanding. 

FIG. 1 shows an example of an entire spectacle lens 
molded based on the invention; FIG. 2 a sectional view taken 
on the line A-A' of FIG. 1; FIG 3 an expanded view of a B 
portion of FIG. 2, where a polycarbonate resin film 5 having 
a hard coat film deposited on one surface, a polycarbonate 



5 



YNG 000184 



resin film 5 r having a antifog film deposited on one surface, 
: and a resin layer 6 formed by the injection molding of a 
melted polycarbonate r^sin are integrally laminated; and FIG. 
4 a schematic view illustrating the step of injection molding 
according to the invention, where the polycarbonate resin 
film 5 having the hard coat film deposited on one surface, 
and the polycarbonate resin film 5' having the antifog film 
deposited on one surface, mounted beforehand on molds 7 and 
7' for molding the spectacle lens, are heat-sealed integrally 
with a melted polycarbonate resin layer 6 flowing in through 
a sprue 2, a runner 3 and a gate 4. Here, the fixing of the 
polycarbonate resin film 5 or 5' having the hard coat film or 
the antifog film formed on one surface to a mold cavity can 
be easily carried out. 

The invention has been described with reference to 
the drawings. However, the shape of the spectacle lens of 
the invention is not limited to those shown in the drawings, 
and various other shapes can be employed. Moreover, a frame, 
its tool, and other attaching portions, or attaching tools 
can be integrally formed depending on the shape or design of 
the spectacle lens, which are also within the preferred 
embodiments of the invention. 

The thermoplastic film or sheet having the hard coat 
deposited on one surface, is produced by a conventionally 
known method, for example a method of applying hard coating 
agents containing a epoxy resin, an acrylic resin, an amino 
resin, or polysiloxane , on a film or sheet made of 
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thermoplastic, e.g., one selected from the transparent 
plastic group consisting of a polycarbonate resin, a 
polycarbonate resin-polybutylene terephthalate resin 
composition, polymethyl methacrylate (PMMA), acrylonitrile- 
styrene copolymer (AS resin), polystyrene, and 
acetylcellulose, normally having a thickness set in the range 
of 100 to 1000(i, especially in the range of 200 to 500n, and 
then curing it by means using heat or ultraviolet rays. 

The thermoplastic plastic film or sheet having the 
antifog film deposited on one surface is carried out by a 
conventionally known method, e.g., means for applying coating 
agents of a water-soluble resin on one surface of the above- 
described thermoplastic film or sheet, and then curing it by 
means using heat or ultraviolet rays. 

Next, as the thermoplastic used for the injection 
molding of the invention, plastic similar to the plastic used 
for the hard coat film or the antifog film is described as an 
example . 

Here, the plastic used for the film or sheet having 
the hard coat film or the antifog film formed on one surface, 
and the thermoplastic used for the injection molding, should 
preferably be similar normally for heat sealing or optical 
uniformity. A polymer having melting viscosity of the 
plastic used for the film or the sheet higher than that of 
the plastic used for the injection molding, i.e., a polymer 
having a higher molecular weight should preferably be used 
for preventing the shape loss of the film or sheet by the 
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melted resin caused by the injection molding. In the case of 
the polycarbonate resiu, preferably, a polymer having a 
molecular weight of 25,ff00 or more should be used for the 
film or sheet having the hard coat film or the antifog film 
formed on one surface; and a polymer having a molecular 
weight of 20,000 to 25,000 for the injection molding. It is 
possible to use different polymers for the thermoplastic film 
or sheet, and for the injection molding. In such a case, for 
the purposes of facilitating heat sealing with the 
thermoplastic resin to be injection-molded, and preventing a 
shape loss caused by the film heat-sealing by the injection- 
molded resin, a method of executing primer coating, e.g., 
paint mainly containing a polymer having a higher molecular 
weight than that, but similar in kind to that for the resin 
for molding, or heart or ultraviolet ray curing paint, on the 
opposite surface of the hard coat or the antifog coat is also 
preferred. 

Moreover, for the film or sheet having the hard coat 
film or the antifog coat film formed on one surface, or the 
plastic for the injection molding, it is possible to provide 
special performance by adding dyes, ultraviolet ray 
absorbents, infrared ray absorbents, or compounds having 
photochromic properties. 

As described above, the present invention can 
provide the spectacles, which are light in weight, safe, and 
excellent in antifog performance and economy, and which are 
suitably used for the orthodontic spectacles, the industrial 



8 



YNG 000187 



safety spectacles, the eye protectors for welding, the 
underwater spectacles,- the helmet face piece, and the ski 
goggles. Moreover, the - spectacle lens and its manufacturing 
method according to the invention are advantageous in the 
following points. 

(1) Because of the molding by the polycarbonate 
resin, a weight is high, resistance to chocks is high, and 
safety is high. 

(2) Since the polycarbonate resin film or sheet 
having the highly hard coat film formed on one surface, or 
the polycarbonate resin film or sheet having the antifog film 
formed on one surface, is integrally heat-sealed with the 
melted resin in the mold for injection molding, the spectacle 
lens having a desired surface hardness (resistance to rubbing 
damage), and antifog properties can be obtained, productivity 
can be improved, and no failures easily occurring in the 
coating step can be prevented. 

(3) Since it is possible to independently select the 
molecular weights or melt flow values of the a resin surface 
layer 'brought into contact with the hard coat film or the 
antifog film, and the resin layer constituting the base body 
of the spectacle lens, a molding material having high wave 
motion can be* used for the resin constituting the base body 
of the spectacle lens without worrying about the generation 
of cracks or the degradation of physical properties. 

Next, the preferred embodiments will be described. 
Embodiment- 1 
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Manufacturing of thermoplastic film or sheet having hard coat 
film formed on one surface 

An acrylic primer was coated on one surface of an 
extrusion-molded polycarbonate film having a molecular weight 
of 30, 000 and a thickness of 200|a by a wire bar coating 
method, and dried. Then, a silicon top coat was deposited on 
the primer by the wire bar coating method, and cured at 130°C 
for 1 hour 

Manufacturing of thermoplastic film or sheet having antifog 
film formed on one surface 

Water-soluble antifog paint (sk-130, by SANTYO 
INDUSTRY Co., Ltd.) was coated on one surface of a 
polycarbonate film having a molecular weight of 30,000 and a 
thickness of 200 n by a wire bar coating method, and then 
cured at 130°C for 20 min. 

Manufacturing of spectacle lens having a desired surface 
hardness and antifog properties 

The film having the hard coat film formed, and the 
film having the antifog film formed were cut to the shape of 
the spectacle lens shown in FIG. 1, and mounted on the mold 
for the spectacle lens of the shape shown in FIG. 1. Then, a 
polycarbonate resin having a molecular weight of 23,000 was 
injection-molded . 

For the obtained spectacle lens, the films 
respectively having the. hard coat film and the antifog film, 
and the molded resin portion were completed integrated, 
exhibiting no boundary lines. Moreover, no damages or 
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appearance abnormalities were recognized in the hard coat 

film and the antifog film. 

4. BRIEF DESCRIPTION of THE DRAWINGS- 

FIG. 1 is a perspective view illustrating a 
spectacle lens according to the present invention; FIG. 2 a 
sectional view taken on the line A-A' of FIG. 1; FIG. 3 a 
partially expanded view of a B portion of FIG. 2; and Fig. 4 
a schematic view illustrating an injection molding state of 
the spectacle lens of the invention. In the drawings, 
respective reference numerals are as follows: 

1: spectacle lens, 2: sprue, 3: runner, 4: gate, 5: 
hard coat film on one surface, 5' : antifog film on one 
surface, 6: melted resin layer by injection molding, and 7 
and 7' : molds 
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